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The fuseaux of M. fulvum (M. gypseum) are
classified as reproductive forms (asexual spores)
which implies that they germinate, or sprout, to
form new elements in the fungous colony, but
there is a dearth of information in the texts on
mycology as to how this occurs. Emmons (1)
referred briefly to the problem when he related:
"The cells into which the macroconidium is
divided are each multinucleate, in contrast with
the single-celled conidium which is usually uni-
nucleate. . . . When a macroconidium germinates,
it usually sends out one or more germination
tubes from a cell, and the colony thus receives a
more vigorous start." Recent observations in our
laboratory, which shed further light on the germi-
nation of the fuseaux of M. fulvum, are the sub-
ject of this report.
MATERIALS AND METHODS
Cultures of M. fulvuni grown on Sabouraud's
glucose agar for two or three weeks provided the
fuseaux. When the powdery, buff colored surface
of these cultures was touched lightly with a
platinum inoculating loop moistened with sterile
distilled water a small number of fuseaux could
be picked up and inoculated on various media.
Few or no hyphal elements were present in these
inocula. A small drop of medium (melted
Sabouraud's glucose agar, distilled water, normal
saline, 5% dextrose in water and 5% dextrose in
normal saline were the media employed) was
placed on the center of a cover slip. The medium
was inoculated with fuseaux and the cover slip
was inverted and centered over the well of a
hanging drop slide. The edges of the cover slip
were sealed in contact with the slide by applying
a ring of equal parts of melted paraffin and pet-
rolatum. The completed preparation was placed
in a petri dish containing a piece of gauze mois-
tened with distilled water. A total of fifty-three
cultures were prepared and observed (twenty-six
on Sabouraud's agar, nine in distilled water, six
in normal saline, six in 5% dextrose in water and
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six in 5% dextrose in normal saline). The cultures
were observed at intervals of 2 to 3 hours during
the first twelve hours of incubation and less
frequently later on.
OBSERVATIONS
Fuseaux inoculated on Sabouraud's agar and
incubated at room temperature (approximately
25°C) showed the first indication of germination
at three hours and by five hours most of these
fuseaux (probably more than 90%) were sprout-
ing. New sprouts or hyphae emerged from one
or the other or both ends of the fuseaux and from
one or several of the compartments and fre-
quently more than one sprout developed from a
single compartment. After sprouting, hyphal
growth was rapid. Five hours after inoculation
some of the new hyphae had become twice as
long as the original fuseaux. In ten hours many
of the hyphae were eight to ten times the length
of the fuseaux and by twenty-three hours a
dense mycelial net work had been produced.
New fuseaux were also developing, in the form
of club-shaped enlargements at the ends of newly
formed hyphae and their branches, at twenty-
three hours. The youngest fuseaux lacked septa,
or evidence of compartments, but these devel-
oped as they grew older. In young cultures
many fuseaux were seen with one, two or three
scpta, whereas older cultures contained a pre-
dominance of fuseaux with four or five septa.
Essentially the same sequence of events took
place when fuseaux on Sabouraud's agar were
incubated at 30°C and 35°C (i.e. rapidly evolving
multiple sprouts and development of new fuseaux
within twenty-four hours).
Cultures incubated on Sabouraud's at 40°C
showed a different course of events. There was a
2 to 4 hour delay in sprouting (5 to 7 hours after
inoculation) and only a small percentage of
germination occurred. The sprouts or new hyphae
grew slowly and had become only 6 to 8 times the
length of the fuseaux by twenty-four hours. In
forty-eight hours, globular swellings of the
fuseaux and beading of the hyphae (chlamydo-
spore formation) were noted. Although the cul-
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Fm. 1. Fuseaux of M. fulvum two and one-half hours after inoculation on Sabouraud's agar at room
temperature.
FIG. 2. Same fuseaux seven hours after inoculation. Germination is evident
little change as compared with the picture at
forty-eight hours, and at no time did a dense
mycelial mat develop or new fuseaux form. When
these cultures which had been kept for one week
at 4000 were transferred to fresh Sabouraud's
agar and incubated at 25°C, however, rapid
myeeial growth and eventual formation of new
fuseaux were observed.
Cultures of fuseaux on Sabouraud's agar which
were incubated in the carbon dioxide ice chest
(—55°C), the deep freeze (—18°C) and the
refrigerator (4°C) did not germinate. When these
cultures were taken out of the cold and incubated
at room temperature (25°C), sprouting occurred
and new fuseaux formed. When cultures of
fuseaux which had already sprouted were placed
in the refrigerator or the deep freeze, growth
ceased, but when the cultures were placed at
room temperature again, growth resumed.
Fuseaux incubated at room temperature in
distilled water, normal saline, 5% dextrose in
water and 5% dextrose in normal saline were
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Fm. 3. Same fuseaux eleven and one-half hours after inoculation. The arrow points to a compartment
from which two sprouts have arisen.
FIG. 4. New fuseaux forming as a club-shaped enlargement on the end of a hypha. Twenty-eight hours
on Sabouraud's agar at room temperature.
slow to germinate and showed a small percentage
of germination. In distilled water the first sprouts
were seen in 44 to 10 hours but in the other three
media they were first observed in 13 hours. In
most instances the first sprouts were seen at the
ends of the fuseaux and side sprouts from the
compartments appeared in small numbers and
only after 13 to 24 bours of incubation. Hyphal
growth was slow but a fairly good growth of
branching, fine hyphae was observed in distilled
water, 5% dextrose in water and 5% dextrose
in saline. The hyphae in distilled water were
unusually slender and thin. The hyphae became
beaded and the fuseaux globular (chlamydospore
formation) in 5% dextrose in water and 5%
dextrose in saline between 10 and 27 hours and
it was rather marked in these media at 51 hours.
New fuseaux did not develop in cultures on dis-
tilled water, normal saline, 5% dextrose in water
and 5% dextrose in saline, although the cultures
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FIG. 5. New fuseaux showing beginning compartment formation. Twenty-eight hours on agar at
room temperature.
FIG. 6. Chlamydospore formation. Culture in Sabouraud's agar at 40°C for twenty-seven hours
were kept for one week or longer. Cultures which
had not formed new fuseaux after one week of
incubation on these latter media did develop
considerable mycelial growth and new fuseaux
formation when they were transferred to Sa-
bouraud's agar at room temperature.
Fusion of hyphae which arose from a single
fuseaux or from adjacent fuseaux was a promi-
nent feature of most of the cultures and it oc-
curred as early as five hours after the cultures
were made. It was particularly prominent in
cultures incubated on agar at 25°C to 35°C and
in distilled water at 25°C, but it also occurred in
normal saline and in 5% dextrose in water.
COMMENT
The process of germination in most plants is
influenced by heredity, water, temperature,
pH, oxygen, carbon dioxide and nutrient ma-
terials (2, 3). Only two of these factors, tempera-
ture and nutrient materials, were considered in
this study. Refrigerator temperatures (about
pr'
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FIG. 7. Chiamydospore formation. Culture in 5% dextrose in normal saline for six days
FIG. 8. Fusion between hyphae is shown by the arrow. Culture in 5% dextrose in water for six days
4°C) and below do not allow the fuseaux of M.
fulvum to sprout. Germination is rapid and a
high percentage of fuseaux germinate at tem-
peratures between 25°C (room temperature)
and 35°C. At 40°C a small percentage of fuseaux
germinate and the process is slow. Fuseaux of
M. fulvum germinate in distilled water, saline,
5% dextrose in water and 5% dextrose in saline
at room temperature, but the process is slower
and the percentage of fuseaux which germinate
is much less than it is when the fuseaux are
placed on Sabouraud's agar at room temperature.
Apparently nutrient materials do not have to
be present in the culture medium for germination
to cccur but it is probable that some nutrient
material is necessary for optimum germination.
In addition, some nutrient material seems neces-
sary for the formation of new fuseaux. Fusion of
hyphae is a prominent feature of most of the
cultures. The functional significance of fusion is
unknown but since it is seen so frequently and
consistently the question arises as to whether
fusion has anything to do with the transfer of
genetic material from one fuseaux or hypha to
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another. An investigation of this problem is
being planned.
SUMMARY
(1) Under proper conditions the fuseaux of
M. fulvum germinate in three to five hours.
Sprouts are sent out from the ends and the seg-
ments of the fuseaux.
(2) Fuseaux of M. fulvum germinate rapidly
in Sabouraud's agar at 25°C to 35°C. Germina-
tion is slower at 40°C. It does not occur at 4°C
or below.
(3) Fuseaux of M. fulvum germinate slowly
and the percentage of germination is slight when
they are incubated at room temperature in water,
normal saline, 5% dextrose in water and 5%
dextrose in saline.
(4) New fuseaux form within 24 hours in
cultures on Sabouraud's agar which are incu-
bated at 25°C to 35°C. New fuseaux do not de-
velop in cultures on Sabouraud's agar incubated
at 40°C, nor in cultures incubated at room tem-
perature in distilled water, normal saline, 5%
dextrose in water and 5% dextrcse in saline.
(5) New fuseaux develop as smooth, club-
shaped enlargements at the ends of the hyphae
or their branches. As they become older, com-
partments are formed.
(6) Fusion of hyphae is a prominent and early
feature of most of the cultures which germinate.
(7) Chlamydospores form on fuseaux and
hyphae in agar cultures which are incubated at
40°C and in cultures which are kept at room
temperature in 5% dextrose in water and 5%
dextrose in saline.
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